Role of chloride and inhibitory action of inorganic nitrate on gonadotropin-stimulated steroidogenesis in mouse Leydig tumor cells.
The involvement of adenylate cyclase-cyclic adenosine monophosphate (AC-cAMP) in gonadotropin-stimulated testicular steroidogenesis is well known. Little is known about the role of guanylate cyclase-cyclic guanosine monophosphate (GC-cGMP) or early chloride conductance stimulated by gonadotropins in steroidogenesis. Human chorionic gonadotropin (hCG) 1 IU/L caused significant androgen secretion without a discernible effect on cAMP production. Despite negligible intracellular cAMP, the protein kinase A inhibitor H89 blocked basal and hCG-stimulated steroidogenesis. The GC inhibitors methylene blue (MB) and LY83583 decreased androgen secretion, but hCG did not stimulate cGMP production and there was not a steroidogenic response to exogenous cGMP. A chloride-channel inhibitor, diphenylamine-2-carboxylate (DPC), at concentrations up to 0.6 mmol/L stimulated basal steroid secretion and hCG 10 IU/L stimulated cAMP production, but higher concentrations had an inhibitory effect. Substitution of chloride by gluconate enhanced basal steroid secretion, but nitrate completely abolished the effect of 1 IU/L hCG on androgen secretion, which could be partially overcome by increasing the gonadotropin concentration. In conclusion, chloride, perhaps by activating AC-cAMP, mediates the steroidogenic action of gonadotropins in mouse Leydig tumor cells (MLTC-1). Inorganic nitrate probably inhibited steroidogenesis via conversion to nitric oxide (NO) without involving the GC-cGMP pathway. Nevertheless, the results obtained with GC inhibitors suggest a role for the GC-cGMP pathway in Leydig cell steroidogenesis.